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べた。第一節では不飽和エステルの Overman 転位を用いた α,α-二置換アミノ酸の実用
的かつ直接的な合成法の開発について述べた。不飽和エステルの Overman 転位は競争
するアザマイケル反応によって進行しないと報告されていた。しかし、不飽和エステル















（３）                                    Keio University 
 
Thesis Abstract 
 No.      
Registration 
Number 
□ “KOU”   □ “OTSU” 
No.        *Office use only 
Name SUGAI, Tomoya 
Thesis Title 
Stereodivergent Construction of β-Hydroxy-α,α-Amino Acid Structures and  
its Application to the Formal Synthesis of (–)-Kaitocephalin 
 
Thesis Summary 
This dissertation describes the stereodivergent construction of β-hydroxy-α,α-amino acid structures and  
its application to the formal synthesis of (–)-kaitocephalin 
 
In the Chapter 1 of Introduction, the synthetic method of α,α-disubstituted amino acid and 
β-hydroxy-α-amino acid developed so far were described. Chapter 2 illustrated the structure, biological 
activities, previous total synthesis and synthetic study of (–)-Kaitocephalin. 
Chapter 1 of Results and Discussion described a two-step synthesis for β-hydroxy-α,α-amino acid 
derivatives through the orthoamide-type Overman rearrangement of α,β-unsaturated ester and 
stereodivergent intramolecular SN2’ reaction. Section 1, we described α,α-disubstituted amino acid 
through Overman rearrangement of an α,β-unsaturated ester. The α,β-unsaturated ester is known to be 
a challenging substrate in the conventional Overman rearrangement due to the competitive aza-Michael 
reaction. However, suppression of the aza-Michael reaction is realized by two factors; 1) the high 
reaction temperature, and 2) an alkyl substituent at the α-position. In Section 2, we tried to the 
orthoamide-type Overman rearrangement of α,β-unsaturated ester. The Overman rearrangement of 
cyclic orthoamide was achieved at high temperature, giving α,α-disubstituted amino ester in good yield. 
Next, The resulting α,α-disubstituted amino ester smoothly underwent the stereodivergent 
intramolecular SN2’ reaction. The anti-type SN2’ reaction of the α,α-disubstituted amino ester with Tf2O 
provided β-hydroxy-α,α-amino acid derivatives with great diastereoselectivity. On the other hands, the 
syn-type SN2’ reaction of the α,α-disubstituted amino ester under the Mitsunobu conditions gave its 
diastereomer with >20:1 selevtivity. Thus, we achieved synthesis of all diastereomers of the 
β-hydroxy-α,α-amino acid derivatives 
In Chapter 2, the formal synthesis of (–)-Kaitocephalin was described. The Overman rearrangement 
of the α,β-unsaturated ester derived from L-arabinose was achieved at 180 °C in 65% yield. The 
anti-type SN2’ reaction of the resulting α,α-disubstituted amino ester was proceeded in 79% yield with 
>20:1 diastereoselectivity. After the formation of nitrone, the Watanabe-Kitahara coupling between 
nitrone and alanine segment, followed by reductive cleavage of N-O bond gave pyrrolidine. Ichikawa 
rearrangement of allylic alcohol was employed for installing of the C2 stereocenters. After the oxidation 
of olefin, methylation of the carboxylic acid afforded Garner’s synthetic intermediate, completing the 
formal synthesis of (–)-Kaitocephalin. 
 
